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Research progress on the application of fluorescent probes in the detection of
pesticide residues in food
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ABSTRACT: The excessive use of pesticides has caused significant harm to the natural environment and human
health. Pesticide residues in food are commonly found in various foods, making them one of the main issues in food
safety. Therefore, it is crucial to develop rapid and simple methods for detecting pesticide residues. In recent years,
pesticide residue detection technology in food has developed rapidly. Compared to the traditional detection
techniques, which are often inadequate due to issues like low sensitivity, slow detection speed, inaccuracy,
cumbersome procedures, and expensive equipment, fluorescent probes have gained extensive attention in the field of
food safety detection. This is due to their high specificity, high sensitivity, rapid response, and simplicity. This paper
introduced the types of commonly used pesticides and 3 kinds of main mechanisms of fluorescent probes detection. It
reviewed the characteristics, design strategies, application effect, advantages, and limitation of the four common
types of fluorescent probes used for pesticide residue detection in food. The article also provided a summary and
outlook, aimed to offer valuable references for the development of new probes for pesticide residue detection and for

future research directions in this field.
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Y155 T i T #4 (photoinduced electron transfer, PET)
SRR T B AR AR S R Re & 521K .
R RS AR FH e A3 (AN A7 (AR A 1) B s A= 24, FA
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1, REOLEFESUE.
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¢ % 3L ¥R BE & %% 7% (fluorescence resonance energy
transfer, FRET)J&— >3 ¥ & 1) 2¢ 36 A1 RE 1k (et fib )i
T AR R 5 I 0 (A - AR A R R it A2 8 45 AR T R A
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RHRAE T 0 AR BE R LA 0 R SIS AN SZ AR i I OG5 =2 )
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PR K ffe g, SSRGS SRR 25 R . T
VIR ST A T i) 700 TR ) A SRS I T e T e, W
G 4 R PR g 245 1 s s BR 4331 AT 3k 1.14 pg/L 11 240 ng/L,
BRI T X B FR AR 25 (R I, FX A= S 2 5%
B ARSI PR A A, T ol A AL I R AR B RN AR
K iR ZU S S T4, WU W5 R+ M T —Fh
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ZBRET LI T A FEE Y O E L FXR SRR
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i e H R AT 1) A R TR RE T .
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FERE T PRI S i P R A AR S A
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SEFEE CDs 2 HE—FiE lh B S 5 S 1 2
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2 S A R, A 2 1 A7 A (AR 52 7 7 ) 1 kB R
M CDs Hy2¢ 615 5% 2 5. ZHANG 2535 F I sf s
B BT — BT ARSI K B S B A ik T A5 SR
EF, R BRIK 1.22 pg/kg. F X ERBEE L IFE /EHPLHIE
PREFDEOHE K o 53— J2 ph B B 1o AR R B I 5 A )
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FHEK o BRSNS K NG FBEOUE SR E .
RATHIELERIR T EAE SO, JR K 3B CDs M2 EFIR
PERBN LT 005 LIU 225505 % (i i R S AL i 7 o
(boron carbon oxynitride quantum dots, BCNO QDs)ff %)t
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K BRI 0.03 ng/mL.

B GORR S R M ZO O I AT LM S 5,
YRR I FRET #R K2, A2 ] B 5 90K Bk 25
A8 CDs 2K, FeBriiiE B9 CDs Al LA S50
B ULk R A A, (i kI I CDs R BF a6, 5l
FRET %500 1B 5 Y 98 S0 2K, X bk H ok (9 sz 1 B A
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SR R SCHRET T 32 I FH R 0 4B 45

MOF & IEH BRI & 5 g — 2 F F MOF A& 125 B
SREHER R R T, T I WAN 0S5k
B FHH B A A S BRI RE Ak Y MOFs 1, FF& 1 T Ak
AN T B A RO ZESEARET, R /N T 1 ming 78 Cu®*
FEAET, Lewis SR A0 BAE A R BHOUE 5 KM . 2m
ABH AR, HTREHS Co® %A K SRE A S5
TER, (F98ATH . ZRE TR T MR . KR
INAE BTOR AT, FFAT ARG B [0 48(97.93%~109.06%) .
T — Rl R w5 A K G4 R R (W R TH A
Dy )1, ZHANG 2O 2-F JEmkme 55 d10 B TR 1Y
ZnP KRS T A Y MOF £ AT A 90 H i, A8 H B
fI82 0.036 pmol/L. ZIREHIEF T K . LIEFIBEAE b
R AU ARSI, B T Y SR Y T o

H i, MOF &G RLIE B T4 24 5% B (445 0 22 -
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1% MOF M 45 10k A Jeer I o 2 3 e P o 7 (<5 ) AR
KL HFR (2.3 nmol/L), T ELXT 4% | /KAG . MERER . K
L B3I ELATRE A Pk R M B AT R . BE
HAEOME MOF MEHBRERE T, fai A mER
AL A A 05 PR A 28 SRR ST, W B0 M ELA v 2 o
KBy 29.6 ng/mL, FXFA AL b AP 22 LI, B B4 4G
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4 LERIE

BT AL LR 5 B A T I AFE R A L KA
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BT LA HA AR 2O IET, isin R
THREE BT BRAPRERSO R, N4 T
RIUGAET R A RIS A o SOCHRE ik B R
AP R AR R AR, H AT PO
T AR PRI 1) e TR R 22 5 PO o G
DGR T 52 BRI PRI ) T4, X L O kA D0 o iy
JE o BCAR BRI T R E S AR P A S BRI
M ZT, TFEGOCREN AT B A 45 T 358 b AR 24 5%
B IOASIN  2) R Z RO CHRET N A — A R 5
ACHEHE i HuAG I — Fh sl — K2, W R P RE S
Tt & Y 4 A 24 5% P i 008 o AN RIS A B 22 UG D ok 52
e I % T 22 BRI A D R AT BE Ol 28 B A R0 1
HABRI RIS o 3) R ZHREF BRI 2 T M ) R B2
(6 o PR PR DI 2o L g 00 A AR P TP AR K SR T B
pH T 1455 S 1 5 S R S 0 T ) 9% P 2 S o T
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ZE BRTIR, JT K RE A AR M A 25 5% B 14 52 ¢
JCHREH G B RHR AR SR, T A& RISk
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LR RN S5 IT R R 2 G A RN TV T 6
ARG AN T kR M E R S5
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